Laser stimuli of low intensity elicit pre-pain sensations described as throbbing, touching or as warmth. Laser stimuli of higher intensity elicit pain described as stinging, pricking or burning.9 These differences probably arise from activation of different receptors, and changes in firing rates from current activated receptors.
Laser stimuli of low intensity elicit pre-pain sensations described as throbbing, touching or as warmth. Laser stimuli of higher intensity elicit pain described as stinging, pricking or burning.9 These differences probably arise from activation of different receptors, and changes in firing rates from current activated receptors.
The sensation of warmth has been suggested as conducted by C-fibres with conduction velocities in the range of 0-5 to 2-5 m/s.'0 "' The sensation of pricking pain is probably transmitted by A6-fibres with conduction velocities between 2 and 30 m/s, 12 13 The aim of the present study was to record single cortical responses to non-noxious and noxious argon laser stimulation and relate the shape of single cortical responses to perception and hence the activated fibre population.
Methods
Subjects: Single. cortical responses were recorded in 10 healthy young volunteers (six males, mean age 23 years, range 20-31, and four females, mean age 25 years, range [24] [25] [26] [27] [28] . During the experiment the volunteers were resting comfortably and wore protective goggles. The volunteers were asked to keep their eyes open and fixed on a black spot on the ceiling to minimise slow oa-waves and artifacts in the EEG (fig 1) . To avoid any acoustic interference synchronised to the stimulus white noise was given through earphones. The skin temperature on the dorsum of the hand was monitored. The room temperature was kept constant (24 + 2°C) during the experiment. All Averaged cortical responses generated by brief and intense laser stimuli probably represent a distinct A6-fibre mediated stabbing pain.26 The averaged pain related responses contains a major complex around 300 to 400 ms,3-8 26 and this complex is found to correlate strongly with the subjective feeling of pain.
The pain related complex of the single cortical responses are assumed to be identical to the reported 300-400 ms complex of the averaged cortical response, because the amplitude of both complexes are found to correlate with the subjective feeling of pain.
Warm dolorimeters have been used to evoke warmth related cortical responses.27 28 Fruhstorfer et a127 applied warmth pulses on the hand and found cortical responses with 2 major complexes at 602 + 191 ms and 771 + 191 ms. In the present study warmth related cortical components elicited by low intensity argon laser stimuli had a mean latency around 700 ms, which substantiate the validity of the proposed long latency warmth related cortical components.
Even the argon laser intensity increased the sensation of warmth vanished completely. This might be explained by two different phenomena: (1) intracutaneous mechanisms and/or (2) central mechanisms. Intracutaneous mechanisms Within the population of warmth receptors two groups have been identified in humans. The first has a firing threshold of about 30'C, with peak firing rates at 40-43CC. The threshold for the second group is between 35-38WC, with peak firing at or above 45CC.11 The polymodal nociceptors are activated by temperatures between 40'C and 47°CC22 30 31 with increased firing rate and pain intensity for increased temperature.9 13 Model simulations32 predict that CO2 laser stimuli of low intensity provoke only minor and slow increases of the intracutaneous temperature at receptor level, even when the surface temperature becomes relatively high. The slow rise time for the intracutaneous temperature is thought to be the same for absorption of argon laser light of low intensity. The temperature at receptor level might slowly (fig 4) reach a temperature of (30 C) adequate for activation of the warmth receptor group I and warmth receptor group 2 (35-38WC) without activating the polymodal nociceptors (above 40-47'C).
When the stimulus intensity increases the intracutaneous temperature rises faster and reaches a higher value.32 If the temperature is just above the nocicep-47 tive activation temperature (43-45CC) slight pin pricks or other tactile sensations may arise9 dependent of different firing rates from the receptors. Also, warmth receptors may be activated when (A) the skin temperature increases (between 30 and 40°C, on-response) or (B) when the intracutaneous temperature decreases (off-response) after activation of the nociceptors ( fig  4) .
A further increase in laser intensity results in very fast rise times for the intracutaneous temperature and the temperature thus passes the range (between 30 and 40°C) for warmth receptor activation very fast and the on-response sensation might vanish, but the off-response sensation as the temperature decreases should still be present (fig 4) . The averaged latency of the pure warmth response was slightly longer than the latency of the warmth response following the tactile sensation which supports the suggestion that the warmth sensation arises from the on-response. This could also explain the disappearance of the warmth sensation for higher laser intensities. Central mechanisms In addition to the peripheral events, central inhibition and processing might account for interaction between warmth and pain perceptions, and partly explain the disappearance of the warmth sensation for higher laser intensities. " Our findings suggest that inhibition of C-fibre mediated warmth by A6-fibre mediated pricking pain might exist. Peripheral conduction velocities The cortical complexes to pin prick and warmth sensations might be a reflection of central events in the pain and warmth perception process rather than transduction and transmission of the stimulus event. However, the latency difference between the pin prick and the warmth related complexes might represent differences in conduction velocity for the afferent fibre populations activated. Campbell and LaMotte36 concluded from reaction time measurements that the afferents transmitting laser induced pricking pain must have conduction velocities greater than 6 m/s. Ultra short laser pulses (0-1 ms) applied to the dorsum of the finger gave reaction times corresponding to 10. 
